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Summary
Background  and  purpose.  —  Severe  acute  respiratory  syndrome  coronavirus  2  (SARS-CoV-2)  has
accelerated  vaccine  development.  The  BNT162b2  messenger  RNA  (mRNA)  vaccine  is  being
administered  worldwide.  The  purpose  of  this  case  series  is  to  report  a  possible  association
between  the  BNT162b2  mRNA  vaccine  and  Central  serous  chorioretinopathy  (CSC).  Although
rare, CSC  has  been  reported  following  the  administration  of  anthrax,  influenza  and  smallpox
vaccines.
Methods.  —  Four  individuals  who  developed  CSC  following  the  BNT162b2  mRNA  vaccine  were
examined in  our  institution  using  multimodal  imaging  of  the  retina,  and  their  demographic  data
were analyzed  and  compared  to  all  the  similar  cases  published  to  date.
Results.  —  Four  patients  (3  males,  1  female)  between  the  ages  of  35  and  65  presented  with
acute CSC  (n  =  3)  and  relapsed  CSC  (n  =  1)  within  the  first  week  following  the  administration  of
the BNT162b2  mRNA  vaccine.  Three  individuals  demonstrated  hyper-reflective  foci  in  the  outer
segments  of  the  retina.
Conclusions.  —  The  timing  of  the  BNT162b2  mRNA  vaccine  administration  relative  to  the  devel-
opment of  CSC  suggests  a  possible  causal  relationship.  Further  research  is  necessary  to  explore
this possible  association.
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Résumé
Objectif.  —  La  pandémie  de  COVID-19  a  stimulé  le  développement  de  vaccins  dirigés  contre  son
agent étiologique,  le  coronavirus  2  du  syndrome  respiratoire  aigu  sévère  (SARS-CoV-2).  Actuelle-
ment, le  vaccin  à  ARN  messager  BNT162b2  est  largement  utilisé.  Nous  présentons,  ici,  une  série
de cas  de  choriorétinopathie  séreuse  centrale  potentiellement  associée  à  l’administration  dudit
vaccin. Quoique  relativement  rare,  la  choriorétinopathie  séreuse  centrale  avait  préalablement
été décrite  dans  les  suites  de  vaccins  contre  l’anthrax,  la  grippe  ou  encore  la  variole.
Méthodes.  —  Analyse  des  données  démographiques,  cliniques,  ainsi  que  de  l’imagerie  multi-
modale de  quatre  patients  ayant  présenté  une  choriorétinopathie  séreuse  centrale  dans  les
suites immédiates  du  vaccin  à  ARN  messager  BNT162b2  et  mise  en  parallèle  avec  tous  les  cas
similaires publiés  à  ce  jour.
Résultats.  —  Quatre  patients  (trois  hommes,  une  femme)  âgés  de  35  à  65  ans  ont  été  reçus
dans notre  service  avec  un  tableau  de  choriorétinopathie  séreuse  centrale  aiguë  (3  cas)  ou
récidivante  (1  cas),  alors  que,  la  même  semaine,  ils  avaient  reçu  leur  première  injection  du
vaccin à  ARN  messager  BNT162b2.  Chez  trois  de  ces  sujets,  des  foyers  hyper-réflectifs  pouvaient
être observés  dans  les  couches  externes  de  la  rétine.
Conclusions.  —  La  proximité  temporelle  entre  la  vaccination  au  BNT162b2  et  l’apparition  d’une
choriorétinopathie  séreuse  centrale  pourrait  indiquer  une  relation  causale.  Ce  lien,  possible,
demande à  être  confirmé  par  de  plus  larges  études.
© 2022  Elsevier  Masson  SAS.  Tous  droits  réservés.
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A  45-year-old  male  presented  with  a  one-month  history  of
blurred  vision  in  his  right  eye  which  began  several  days  fol-
ackground

evere  acute  respiratory  syndrome  coronavirus  2  (SARS-CoV-
)  and  its  pandemic  coronavirus  disease  2019  (COVID-19)
ave  led  to  accelerated  vaccine  development.  The
NT162b2  messenger  RNA  (mRNA)  vaccine  has  been  widely
dministered  in  Israel  [1—4].  At  present,  close  to  6.7  million
ndividuals  of  a  population  of  9.2  million  have  received  at
east  one  dose  of  the  vaccine,  as  a  fourth  dose  is  currently
eing  administrated  to  selected  groups.

Central  serous  chorioretinopathy  (CSC)  is  a  multifactorial
isease  that  causes  central  vision  loss.  It  primarily  affects
en  and  has  been  demonstrated  as  early  as  7  years  and

s  late  as  83  years  of  age.  The  peak  incidence  is  between
0  to  50  years  of  age  [5].  While  advances  in  understanding
he  etiology  and  physiopathology  of  CSC  have  been  made
ver  the  last  decade  the  disease  is  not  yet  fully  under-
tood  [6].  CSC  has  been  strongly  associated  with  elevated
evels  of  endogenous  and  exogenous  glucocorticoids  [7],
ype-A  ‘‘tense  obsessional’’  or  ‘‘worrisome’’  personalities,
nd  high  levels  of  psychological  stress  [8]. The  presence  of

 thickened  choroid  is  a  key  clinical  finding  [5,6,8].  SARS-
oV-2  itself  has  been  suspected  of  triggering  CSC  [9—13].

CSC  has  been  reported  in  association  with  anthrax  [14],
nfluenza  [15]  and  smallpox  [16]  vaccinations.  However,  this
ssociation  is  rare  and,  before  the  advent  of  vaccination
gainst  SARS-CoV-2,  only  6  cases  of  CSC  as  a  possible  conse-
uence  of  vaccination  were  mentioned  in  the  literature.

We  report  4  individuals  who  presented  to  the  Retina
linic,  three  of  whom  demonstrated  acute  CSC  and  one  who
emonstrated  a  relapse  of  previously  stable  CSC,  several

ays  following  administration  of  the  first  BNT162b2  vaccine. l

2

ase series

ase 1

 35-year-old  male  presented  due  to  visual  disturbances
n  his  right  eye  2  days  after  receiving  the  first  dose  of
he  BNT162b2  mRNA  vaccine.  Past  medical  and  ocular  his-
ory  was  unremarkable.  On  presentation,  corrected  distance
isual  acuity  (CDVA)  was  20/40  and  20/20  in  the  right
nd  left  eye  respectively.  Intraocular  pressures  (IOP)  were
3  mmHg  bilaterally.  Slit-lamp  examination  of  the  anterior
egment  was  normal.  Funduscopic  examination  of  the  right
ye  showed  sub-retinal  fluid  (SRF)  on  the  nasal  macula
djacent  to  the  optic  disc.  The  left  fundus  appeared  nor-
al.  Optical  Coherence  Tomography  (OCT)  revealed  a  serous

etinal  detachment  with  SRF  involving  the  fovea  and  the
asal  aspect  of  the  macula  (Fig.  1A).  Hyper-reflective  foci
ere  noted  in  the  outer  layers  of  the  neurosensory  retina
long  the  detached  retina  (Fig.  1C).  Enhanced  Depth  Imag-
ng  OCT  (EDI-OCT)  revealed  a  measured  sub-foveal  choroidal
hickness  (SFCT)  of  452  �m  in  the  right  eye  and  507  �m  in
he  left  eye  (Fig.  1A  and  D).  The  subject  was  diagnosed
ith  CSC  and  ophthalmologic  examinations  were  advised.
ne  week  following  diagnosis,  symptoms  and  visual  acu-

ty  remained  unchanged  and  more  SRF  was  visible  in  OCT
maging  (Fig.  1B).

ase 2
owing  the  first  dose  of  the  BNT162b2  vaccine.  According  to
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Figure 1. Enhanced Depth Imaging Optic Coherence Tomography
(EDI-OCT) for patient 1. A. On presentation, right eye demonstrated
SFCT of 452 �m, SRF under the fovea and nasal macula (B) worsen-
ing of the SRF. C. Horizontal scan superior to fovea demonstrating
multiple hyper-reflective foci at the photoreceptor layers (arrow-
heads). D. Left eye on presentation which demonstrated SFCT of
507 �m with an attached flat retina.
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he  patient,  no  worsening  of  vision  was  noted  after  adminis-
ration  of  the  second  dose  of  the  vaccine,  which  he  received

 days  prior  to  presentation.  Past  ocular  history  included
SC  of  the  right  eye  diagnosed  two  years  prior  following  an

nitial  episode  of  serous  retinal  detachment  that  resolved
fter  one  month.  The  patient  was  being  followed  every  6

onths  and  his  ophthalmologic  examination  was  stable.  On

dmission,  CDVA  was  20/30  in  his  right  eye  and  20/20  in
is  left  eye.  IOP  and  slit-lamp  examination  of  the  ante-
ior  segment  was  normal.  Funduscopic  examination  of  the
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ight  eye  demonstrated  pigmentary  changes  at  the  fovea.
CT  revealed  a  small  pigment  epithelial  detachment  (PED)
nder  the  fovea,  with  an  adjacent  small  amount  of  SRF  in  the
ight  eye  (Fig.  2A).  On  the  left  eye,  a  very  small  serous  reti-
al  detachment  nasal  to  the  fovea  was  visualized  (Fig.  2B).
ilateral  OCT-Angiography  (OCT-A)  and  fundus  autofluores-
ence  (FAF)  were  unremarkable.  A  diagnosis  of  CSC  was
ade  and  observation  was  advised.  Three  weeks  later  visual

cuity  and  clinical  findings  were  unchanged,  but  worsening
f  the  SRF  on  the  EDI-OCT  was  seen.  The  SFCT  measured
17  �m  and  487  �m  on  the  right  and  left  eye  respectively
Fig.  2C  and  D).

ase 3

 65-year-old  female  presented  to  the  Emergency  Depart-
ent  complaining  of  2  weeks  of  visual  disturbances  in  her

ight  eye.  She  reported  symptoms  beginning  two  days  fol-
owing  administration  of  the  first  dose  BNT162b2  mRNA
accine.  Past  ocular  history  included  dry  macular  degen-
ration  in  both  eyes.  On  admission,  CDVA  was  20/50  and
0/20  in  the  right  and  left  eye  respectively.  IOP  measure-
ents  were  20  mmHg  bilaterally.  Slit-lamp  examination  was

ormal.  Funduscopic  examination  of  the  right  eye  demon-
trated  hard  drusen  and  a  limited  circular  serous  retinal
etachment  with  SRF  in  the  macula.  Minimal  hard  drusen
ere  evident  in  the  left  eye.  On  EDI-OCT  of  the  right  eye,
RF  was  present  with  a  central  foveal  thickness  of  514  �m.
n  addition,  hyper-reflective  foci  in  the  outer  neurosensory
etached  retina  and  small  drusen  were  evident  (Fig.  3A).
FCT  measurements  were  440  �m  and  435  �m  in  the  right
nd  left  eye  respectively  (Fig.  3A  and  B).  OCT-A  revealed  an
bsence  of  flow  at  the  level  of  the  retinal  pigment  epithe-
ium  (RPE),  without  evidence  of  a  choroidal  neovascular
embrane.  On  fluorescein  angiography  (FA)  late  phase,  min-

mal  pinpoint  leakage  superotemporal  to  the  fovea  was  seen
Fig.  3C).  A  diagnosis  of  CSC  was  made  and  observation  was
dvised.  Subsequently,  the  patient  received  the  second  dose
f  the  vaccine.  At  the  two-month  follow-up  visit,  CDVA  had
eteriorated  to  20/70,  and  expansion  of  the  serous  retinal
etachment  was  observed  (Fig.  3D).  En-face  OCT  revealed
yper-reflective  foci  at  the  outer  nuclear  layer  segment
Fig.  3E).

ase 4

 44-year-old  male  presented  with  a  blurred  vision  of
is  right  eye  for  one  week.  Ten  days  prior  the  patient
ad  received  the  first  BNT162b2  vaccine.  Past  medical
istory  included  anxiety  treated  with  escitalopram  15  mg
er  day  for  5  years  and  asthma  treated  with  fluticas-
ne  furoate/vilanterol  100  mcg/25  mcg  inhalation  powder
dministered  once  every  two  days  for  one  year.  Past  ocu-
ar  history  was  unremarkable.  On  presentation,  CDVA  was
0/25  and  20/20  in  his  right  and  left  eye,  respectively.
lit-lamp  and  IOP  examinations  were  normal.  Fundoscopic
xamination  of  the  right  eye  revealed  a  small  circular  serous
etinal  detachment  involving  the  macula  and  was  normal

or  the  left  eye.  OCT  of  the  right  eye  demonstrated  SRF
ith  a central  foveal  thickness  of  391  �m,  hyper-reflective

oci  in  the  outer  neurosensory  detached  retina,  and  clumps
t  the  level  of  the  RPE  (Fig.  4A).  Steroid  Inhalations  were
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Figure 2. Optic Coherence Tomography (OCT) of patient 2. A. On presentation, the right eye demonstrated a focal pigment epithelium
detachment with adjacent subretinal fluid inferior to the fovea. C. EDI-OCT of the right eye one month after presentation demonstrated
worsening of the subretinal fluid and a thickened choroid measuring 517 �m. B. Left eye OCT demonstrated a para-foveal bleb with SRF on
presentation (D) EDI-OCT of the left eye at follow-up demonstrated a thickened choroid of 487 �m.
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iscontinued.  Subsequently,  the  patient  received  the  second
ose  of  the  vaccine.  At  the  one-month  follow-up  appoint-
ent,  visual  acuity  was  unchanged  and  SRF  had  improved

lightly,  with  a  central  foveal  thickness  of  368  �m  on
CT  (Fig.  4B).

iscussion

he  BNT162b2  mRNA  vaccine  introduces  genetic  mate-
ial  into  cells  generating  a  systemic  humoral  and  cellular
mmune  response  [17].

Delbarre  et  al.  reported  the  case  of  a  healthy  38-year-old
an,  a  military  doctor,  who  presented  with  blurred  central

ision  in  the  left  eye  7  days  after  receiving  the  first  dose  of
he  Pfizer-BioNTech  COVID-19  vaccine  [18].  Dilated  fundus
xam  of  the  left  eye  showed  a  serous  macular  neurosensory
etachment,  confirmed  by  OCT  and  fluorescein  angiography.
he  authors  acknowledge  that  it  is  not  possible  to  confirm

 causative  link  between  CSCR  and  COVID-19  vaccine.  How-
ver,  they  consider  the  timing  between  the  first  dose  and
he  onset  of  symptoms  as  well  as  the  low  incidence  of  CSR
9.9  per  100,000  individuals)  and  the  absence  of  risk  factors
or  CSR  development  for  their  patient  as  a  strong  argument
or  a  causal  relationship.

Yu  Lee  et  al.  reported  the  case  of  a  healthy  41-year-
ld  Asian  female  who  presented  with  disc  edema  in  one
ye  and  CSC  in  the  other  eye  two  days  after  receiving  her
rst  dose  of  another  kind  of  COVID-19  vaccine  (Vaxzevria,
straZeneca)  [19].  CSC  gradually  resolved,  so  that  at
hree-month  follow-up,  no  more  serous  detachment  was
etected.

In  our  report,  three  individuals  presented  with  acute  CSC
nd  one  with  a  previously  diagnosed  CSC  relapse.

In  all  our  subjects,  like  in  those  previously  described

y  Delbarre  and  Yu  Lee,  symptoms  began  within  one  week
ollowing  the  first  dose  of  the  anti-SARS-CoV-2  vaccine.  Sim-
larly,  our  three  subjects  who  had  CSC  diagnosed  as  a  new
ondition  had  no  other  identifiable  risk  factors  (cases  1—3).

o
[
p
c

4

n  all  cases,  clinical  resolution  resulted  within  three  months,
ith  variable  or  no  visual  sequelae.

Interestingly,  three  subjects  (cases  1,  3  and  4)  demon-
trated  hyper-reflective  foci  in  the  outer  retinal  layers.  In
005,  Spaide  &  Klancnik  hypothesized  that  hyper-reflective
oci  present  in  CSC  may  represent  macrophages  engorged
ith  phagocytosed  outer  segments  [20]. Wang  et  al.  pro-
osed  that  the  mechanism  of  hyper-reflective  foci  may
epresent  an  agglutination  of  the  outer  segments  of  pho-
oreceptors  secondary  to  the  leaking  of  plasma  components
ollowing  disruption  of  the  outer  blood-retina  barrier  [21].
ack  then,  OCT  resolution  limited  the  study  of  these  obser-
ations.  More  recently,  a study  utilizing  adaptive  optics
canning  light  ophthalmoscopy  and  OCT,  with  enhanced
esolution  described  findings  in  5  individuals  with  CSC.
he  authors  identified  clusters  resembling  vessel-associated
acrophages  surrounding  the  inner  retina  capillaries  that

emain  invisible  to  standard  OCT  resolution  [22].  The  iden-
ity  and  significance  of  the  intraretinal  hyper-reflective
lusters  are  still  unknown,  but  this  may  suggest  the  involve-
ent  of  an  immunologic  mechanism  in  the  physiopathology

f  CSC.
The  proximity  of  the  BNT162b2  mRNA  vaccine  in  all  our  4

ubjects  suggests  that  immunization  triggered  the  develop-
ent  of  CSC  in  these  individuals.  Other  explanations  for  the
evelopment  of  CSC  following  the  BNT162b2  mRNA  vaccine
nclude  the  effect  of  psychological  stress  and  subsequent
ndogenous  corticosteroid  release  surrounding  vaccination
hich  may  have  resulted  in  SRF  accumulation.  Addition-
lly,  diseases  such  as  CSC  may  randomly  relapse  and  remit,
nd  this  could  have  coincidentally  occurred  surrounding  the
accination.

As  the  COVID-19  vaccination  campaign  proceeds  and
any  countries  deliver  booster  shots,  all  individuals  with

nown  CSC  or  with  any  change  in  vision  following  immuniza-
ion  should  be  encouraged  to  promptly  visit  their  treating

phthalmologist.  As  for  other  possible  ocular  complications
10,23,24], further  research  is  necessary  to  explore  the
ossible  association  between  CSC  and  BNT162b2  mRNA  vac-
ination.
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Figure 3. Multimodal imaging of patient 3. A. Right eye EDI-OCT on presentation demonstrated a SFCT of 440 �m, SRF, hyper-reflective
foci at the outer retina and drusen. B. Left eye on presentation demonstrated SFCT of 435 �m and drusen. C. Late-stage FA demonstrated
focal leakage superotemporal to the fovea. D. Worsening of SRF thickness inferior to fovea two months after presentation. E. En-face OCT
o  foci.
f the outer nuclear layer demonstrated numerous hyper-reflective
5
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igure 4. OCT of patient 4. A. Right eye OCT on presentation
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